Cell growth and cell proliferation may be dissociated in the mouse uterine luminal epithelium treated with female sex steroids.
The mouse uterine epithelium under various hormonal regimes is a good system to identify biochemical events associated with cell growth, DNA synthesis and cell division. This is because estradiol-17 beta stimulates the cells to undergo a synchronized wave of DNA synthesis and cell division. Estriol, on the other hand, also stimulates DNA synthesis but because of the rapid loss of this hormone from the tissue some of the cells abort, giving a constant epithelial cell number. Three days of progesterone pretreatment, however, completely suppresses the estradiol-17 beta-induced wave of DNA synthesis and cell proliferation. Using these hormonal treatments we have shown that both estradiol-17 beta and estriol stimulate protein and rRNA synthesis with the concomitant increase of protein and rRNA per mg of DNA. These macromolecules accumulated in direct proportion to the fraction of cell committed to DNA synthesis. Estriol, however, did not sustain the growth responses and at the peak of DNA synthesis both rRNA and protein synthesis had returned to control levels. Progesterone pretreatment, despite inhibiting the proliferative response, failed to inhibit any of the estradiol-17 beta-induced increases in protein and rRNA synthesis. Indeed 12 h after estradiol-17 beta injection the cells had identical protein and rRNA contents, regardless of whether they had been exposed to progesterone or not. The present data therefore suggests that in the uterine epithelium cell growth as defined by protein and rRNA accumulation and DNA synthesis represents two independently regulated pathways.